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RECEIVE A WORK PROJECT TO BE PERFORMED BY A 202
SOFTWARE APPLICATION
EVALUATE THE WORK PROJECT BASED AT LEAST IN PART 204
UPON CHARACTERISTICS OF THE WORK PROJECT

GENERATE A PLURALITY OF TECHNOLOGY STACKS BY
COMBINING DIFFERENT TECHNOLOGY STACK COMPONENTS,

WHERE THE TECHNOLOGY STACK COMPONENTS INCLUDE 206
APPLICATION SERVERS AND WEBSERVERS
SIMULATE EACH TECHNOLOGY STACK PERFORMING 508
THE WORK PROJECT

BASED ON THE SIMULATION RESULTS, DETERMINE A 10

PERFORMANCE VALUE OF EACH TECHNOLOGY STACK

" DETERMINE A TECHNOLOGY STACK WITH A PERFORMANCE

VALUE HIGHEST AMONG OTHER TECHNOLOGY STACKS AND 212

ABOVE A PERFORMANCE THRESHOLD VALUE

DEPLOY THE TECHNOLOGY STACK ON 714
THE SOFTWARE APPLICATION
MONITOR THE SOFTWARE APPLICATION PERFORMING THE 216
WORK PROJECT

218

PERFORMANCE VALUE OF THE
DEPLOYED TECHNOLOGY STACK STILL THE HIGHEST
AND ABOVE THE PERFORMANCE
THRESHOLD VALUE?

YES

NO

CHANGE AT LEAST ONE COMPONENT OF THE DEPLOYED
TECHNOLOGY STACK UNTIL ITS PERFORMANCE VALUE IS THE
HIGHEST AND ABOVE THE PERFORMANCE THRESHOLD VALUE

(_END_,
FIG. 2
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YED TECHN — _ — !
F]G 5 STACK 114-1

OPTIMAL TECHNOLOGY




US 11,526,418 B2

1

SYSTEM AND METHOD FOR OPTIMIZING
TECHNOLOGY STACK ARCHITECTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 16/900,5477 filed Jun. 12, 2020, by Sasidhar
Purushothaman et al., and enftitled “SYSTEM AND
METHOD FOR OPTIM ZING TECHNOLOGY STACK

ARCHITECTURE,” which 1s incorporated herein by refer-
ence.

TECHNICAL FIELD

The present disclosure relates generally to optimizing
technology stacks, and more specifically to a system and
method for optimizing technology stack architecture.

BACKGROUND

In any organization, software architectures support activi-
ties related to the orgamzation (e.g., services to clients).
Existing software architectures are statically designed for a
specific work project. Thus, the existing soitware architec-
tures are unreliable and unpredictable when performing
different work projects.

SUMMARY

In one embodiment, a system for determining a technol-
ogy stack to perform a work project in a software application
includes a processor configured to receive the workload
(e.g., Irom a user via a user iterface of a computing device).
The processor evaluates the work project based at least 1n
part upon a set of characteristics of the work project includ-
ing a software application performance and a web server
performance. The processor generates a plurality of tech-
nology stacks by implementing different combinations of
technology stack components. The technology stack com-
ponents comprise application servers and webservers. The
plurality of technology stacks includes a first technology
stack and a second technology stack. The first technology
stack comprises a first application server and a first web-
server. The second technology stack comprises a second
application server and a second webserver. The processor
simulates each technology stack performing the work proj-
ect. Based on the simulation results of each technology
stack, the processor determines a performance value corre-
sponding to a success rate of performing the work project by
the software application. The processor i1dentifies a first
technology stack having the highest performance value from
among the plurality of technology stacks and above a
performance threshold value set by the user. The processor
deploys the first technology stack in the software application
to perform the work project.

Technology stack architectures are becoming increasingly
important and difficult to implement as the number of
soltware applications to support all activities of an organi-
zation increases and each of those software applications
need to seamlessly work together to provide different ser-
vices to users. The existing technology stack architectures
lack capabilities to dynamically adapt to perform different
work projects 1n diflerent scenarios.

Certain embodiments of this disclosure provide unique
solutions to technical problems of the existing technology
stack architectures for performing diflerent work projects 1n
different scenarios. For example, the disclosed system pro-
vides several technical advantages which include 1) gener-

ating a more optimal technology stack having the highest
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2

performance from among a plurality of technology stacks
that 1s able to perform work projects under different sce-
narios; 2) dynamically adapting a deployed technology stack
to enable the software apphcatlon to perform different work
projects in diflerent scenarios; 3) implementing new appli-
cation servers and Websewers in the deployed technology
stack; and 4) seamlessly replacing the deployed technology

stack with another technology stack as operating conditions
warrant. As such, this disclosure may improve the function
of the existing technology stack architectures and conse-
quently improve the function of the underlying computer
systems 1n which the existing technology stack architectures
are deployed. For example, the disclosed system may pre-
vent a solftware application from crashing when a large
number of clients of the organization (e.g., 100,000 clients)
attempt to use the software application 1n a small time period
(e.g., one minute). In another example, the disclosed system
may prevent the software application from crashing when a
large number of clients of the organization (e.g., 100,000
clients) attempt to use the software application over an
extended time period (e.g., 24 hours).

Accordingly, the system described herein provides a prac-
tical application of dynamically generating a more optlmal
technology stack capable of performmg different work proj-
ects with different scenarios. This, 1 turn, provides the
additional practical application of improving the function of
the underlying computer system to perform the different
work projects 1 different scenarios successiully. Accord-
ingly, the described system improves the operation of the
underlying computing device by preventing a software
application operating on that computer system from crashing
in situations where such a crash would otherwise occur if the
soltware application was unable to adapt to different work
projects in different scenarios.

Certain embodiments of this disclosure may include
some, all, or none of these advantages. These advantages
and other features will be more clearly understood from the
tollowing detailed description taken 1n conjunction with the
accompanying drawings and claims.

BRIEF DESCRIPTION OF THE

DRAWINGS

For a more complete understanding of this disclosure,
reference 1s now made to the following brief description,
taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals repre-
sent like parts.

FIG. 1 1llustrates one embodiment of a system configured
to determine a technology stack to be deployed on a software
application;

FIG. 2 1llustrates an example of a flow chart of a method
for determining a technology stack to be deployed on a
soltware application;

FIG. 3 illustrates a first embodiment of an operational
flow of the system depicted 1n FIG. 1;

FIG. 4 1llustrates a second embodiment of an operational
flow of the system depicted in FIG. 1; and

FIG. 35 illustrates a third embodiment of an operational
flow of the system depicted 1n FIG. 1.

DETAILED DESCRIPTION

System Components

FIG. 1 1illustrates one embodiment of a system 100
configured to determine a technology stack 114 to be
deployed on a software application 116 to perform a work
project 132. In one embodiment, the system 100 comprises
a computing device 102 that includes processor 120 in signal
communication with a network interface 122 and a memory
130. Memory 130 includes one or more program modules
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(c.g., software instructions 136) having instructions that
when executed by the processor 120 cause the computing
device 102 to perform one or more functions described
herein. Memory 130 may also include one or more databases
(e.g., technology stack components 140, heuristics 142, etc.)
that may store and/or otherwise maintain information which
may be used by such program modules and/or processor
120. In one embodiment, the processor 120 includes a
technology stack generation engine 104, a work project
scenarios generation engine 106, a simulation engine 108, a
deployment engine 110, and a rerouting engine 112. In other
embodiments, system 100 may not have all of the compo-
nents listed and/or may have other elements instead of, or in
addition to, those listed above.

In general, system 100 prevents the software application
116 from crashing by generating a more optimal technology
stack 114 capable of performing the work project 132 with
a performance value 148 higher than other technology stacks
114. The system 100 also deploys the more optimal tech-
nology stack 114 1n the software application 116. The system
100 also dynamically adapts the more optimal technology
stack 114 deployed in the software application 116 to
perform different work projects 132 1n different scenarios.
Theretfore, the system 100 improves the technology stack
architecture technologies.

Computing device 102 1s generally any device configured
to perform specific functions and interact with users.
Examples of the computing device 102 may include but not
limited to a personal computer, a desktop computer, a
workstation, a server, a laptop, a tablet computer, a mobile
phone (such as smartphones), etc. For example, the com-
puting device 102 may be a server of an orgamization
configured to maintain and manage a website of the orga-
nization to provide services (e.g., e-commerce service, etc.)
to clients or users of the organization. Processor 120 com-
prises one or more processors operably coupled to network
interface 122, and memory 130. The processor 120 1s any
clectronic circuitry including, but not lmmited to, state
machines, one or more central processing unit (CPU) chips,
logic units, cores (e.g. a multi-core processor), field-pro-
grammable gate array (FPGAs), application specific inte-
grated circuits (ASICs), or digital signal processors (DSPs).
The processor 120 may be a programmable logic device, a
microcontroller, a microprocessor, or any suitable combina-
tion of the preceding. The processor 120 1s communicatively
coupled to and 1n signal communication with the network
interface 122, and memory 130. The one or more processors
are configured to process data and may be implemented 1n
hardware or software. For example, the processor 120 may
be 8-bit, 16-bit, 32-bit, 64-bit, or of any other suitable
architecture. The processor 120 may include an arithmetic
logic unit (ALU) for performing arithmetic and logic opera-
tions, processor registers that supply operands to the ALU
and store the results of ALU operations, and a control unit
that fetches 1nstructions from memory and executes them by
directing the coordinated operations of the ALU, registers
and other components. The one or more processors are
configured to implement various mstructions. For example,
the one or more processors are configured to execute mnstruc-
tions (e.g., software mstructions 136) to implement technol-
ogy stack generation engine 104, work project scenarios
generation engine 106, simulation engine 108, deployment
engine 110, and rerouting engine 112. In this way, processor
120 may be a special purpose computer designed to imple-
ment the functions disclosed herein. In an embodiment, the
processor 120 1s implemented using logic units, FPGAs,

ASICs, DSPs, or any other suitable hardware. The technol-
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4

ogy stack generation engine 104, work project scenarios
generation engine 106, simulation engine 108, deployment
engine 110, and rerouting engine 112 are configured to
operate as described 1n FIGS. 1-3. For example, the tech-
nology stack generation engine 104, work project scenarios
generation engine 106, simulation engine 108, deployment
engine 110, and rerouting engine 112 may be configured to
perform the steps of method 200 as described in FIG. 2,
respectively.

Network interface 122 1s configured to enable wired
and/or wireless communications (e.g., to other computing
devices). The network interface 122 1s configured to com-
municate data between the computing device 102 and other
computing devices, systems, or domain(s). For example, the
network interface 122 may comprise a WIFI interface, a
local area network (LAN) interface, a wide area network
(WAN) terface, a modem, a switch, or a router. The
processor 120 1s configured to send and receive data using
the network interface 122. The network interface 122 may
be configured to use any suitable type of communication
protocol as would be appreciated by one of ordinary skill in
the art.

The memory 130 may be volatile or non-volatile and may
comprise a read-only memory (ROM), random-access
memory (RAM), ternary content-addressable memory
(TCAM), dynamic random-access memory (DRAM), and
static random-access memory (SRAM). In one embodiment,
memory 130 comprises one or more disks, tape drives,
solid-state drives, and/or the like. The memory 130 1s
operable to store work projects 132, characteristics 134 of
the work projects 132, software instructions 136, perfor-
mance threshold value 138, technology stack components
140, heuristics 142, policy definitions 144, simulation
results 146, and/or any other data or instructions. The work
projects 132, characteristics 134 of the work projects 132,
soltware nstructions 136, performance threshold value 138,
technology stack components 140, heuristics 142, policy
definitions 144, and simulation results 146 may comprise
any suitable set of istructions, logic, rules, or code operable
to execute the technology stack generation engine 104, work
project scenarios generation engine 106, simulation engine
108, deployment engine 110, and rerouting engine 112. The
store work projects 132, characteristics 134 of the work
projects 132, software instructions 136, performance thresh-
old value 138, technology stack components 140, heuristics
142, policy definitions 144, and simulation results 146 are
described 1in FIGS. 1-5, in more detail.

Technology Stack Generation Engine

Technology stack generation engine 104 may be imple-
mented using soltware instructions 136 executed by the
processor 120, and 1s configured to generate technology
stacks 114 by combining different technology stack compo-
nents 140. The technology stack components 140 may
include or be provided with a list of application servers
140-1 (e.g., Apache Tomcat, etc.) and webservers 140-2
(e.g., Sun java system webserver, etc.). Typically, a middle-
ware stack or a technology stack 114 1s a combination of
software products (Tomcat, Apache http, etc.) written 1n
different programming languages (e.g., hypertext markup
language (html), JavaScript, etc.) used in the development of
the software application 116.

Software application 116 1s generally any software or web
application developed using a technology stack 114 to
perform specific tasks and interact with users via an inter-
face. For example, the soitware application 116 may be a
web application on a website of an organization with user-
name and password fields interface. In this example, the
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soltware application 116 1s programmed to enable each user
of the organization to log 1n to his/her accounts when the
user types his/her username and password 1n their corre-
sponding fields of the interface of the software application
116. In another example, the software application 116 may
be a web application on a website of an orgamization that 1s
programmed to enable each user of the organization to view
and/or download his/her reports when the user clicks on a
button on the interface of the software application 116.
The technology stack generation engine 104 may combine
different technology stack components 140 such that they
are compatible with each other and can support the work
project 132. For example, technology stack generation
engine 104 may determine whether technology stack com-
ponents 140 are compatible and can support the work project
132 from projects they were used 1n, from technology stack
components 140 mformation on the web, and/or given by a
user. In some examples, an application server 140-1 and a
webserver 140-2 written 1n the same programming language
are compatible to be combined. In another example, an
application server 140-1 and a webserver 140-2 written with
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organization to successfully download their reports. In
another example, the work project 132 may be the process
of users of an orgamization to successtully view their reports.

In one embodiment, the work project scenarios generation
engine 106 generates different work projects 132 scenarios
by varying a set of variables (or load conditions) of the work
project 132. For example, the set of variables of the work
project 132 may include a number of users of the work
project 132, an action performed by the users (e.g., logging
into an account. viewing reports, downloading reports, etc.),
a Irequency of performing an action of the work project 132
by the users (e.g., once every second, etc.), a time period the
work project 132 to be performed (e.g., 1n 10 minutes, etc.),
the time of day that the work project 132 to be performed
(e.g., performed 1n the morning, evening, etc.), the day of the
week that the work project 132 to be performed (e.g., on
weekday, weekend, holiday, etc.), the calendar date that the
work project 132 to be performed (e.g., Jan. 1, 2020), the
actions of the work project 132, etc. For example, the
function to generate different work project 132 scenarios
may have a handle, such as:

generate_work project_scenarios (

input = work_projectOl1,

no_of users = [1000:1000:10000], //varying number of users from 1000 up
to 10,000 with 1000 steps, (1.e., 1000, 2000, 3000, . .., 10,000)

compatible programming languages, such as Java and
HTML, server, Python and HI'ML server, etc. are compat-
ible to be combined. For example, the technology stack
generation engine 104 may combine Tomcat application
server 140-1 (written i Java programming language) with
Apache webserver 140-2 (written 1n general-purpose HT'TP
server programming language); or Tomcat application server
140-1 with Microsoft internet information services (IIS)
webserver 140-2 (written 1n general-purpose HT'TP server
programming language); etc. Details of operations of the
technology stacks 114, application servers 140-1, and web-
servers 140-2 and some examples of the work project 132
are described in conjunction with the operational tlow
illustrated in FIG. 2.

Work Project Scenarios Generation Engine

Work project scenarios generation engine 106 may be
implemented using software instructions 128 executed by
the processor 120, and i1s configured to generate work
projects 132 with different scenarios.

The work project 132 1s typically referred to as a pro-
cessing task given to the software application 116 associated
with an organization to perform 1n a given time. The work
project 132 may depend on a service that the organization
provides to 1ts users. For example, for an e-commerce
organization providing an online platform to its users to buy

and sell goods, the work project 132 may include a quality
of service ((QoS) of the website of the organization so that

day = [mon, tues, wed, thu, fr1, sat, sun],
time = [8 am: 8:10 am],
actionl = download_reportO1, //each client downloads his/her latest report

)

35

40

45

50

55

Simulation Engine

Simulation engine 108 may be implemented using soft-
ware 1structions 128 executed by the processor 120, and 1s
configured to simulate the technology stacks 114 generated
from the technology stack generation engine 104 performing
the work project 132. In some embodiments, the simulation

engine 108 may simulate the technology stacks 114 per-
forming the work projects 132 1n diflerent scenarios gener-
ated by the work project scenarios generation engine 106.

Once the simulation process has completed, based on
simulation results 146 the simulation engine 108 determines
performance values 148 of each technology stack 114,
which corresponds to a success rate of performing the work
project 132 by the software application 116. For example,
consider that the technology stack generation engine 104 has
generated the first technology stack 114-1 and the second
technology stack 114-2. Also, consider that the work project
scenarios generation engine 106 has generated a work
project scenario 132-1 in which 100,000 clients are logging
into their accounts on the website of the orgamization and
viewing their latest report 1n a period of 10 minutes. In this
particular example, the simulation engine 108 runs the work
project scenario 132-1 on each of the first technology stack
114-1 and the second technology stack 114-2 and determines
their performance values 148. The simulation results 146 in
this particular example may be:

the users be able to navigate seamlessly through the website 60 1ABLE 1

and find their desired 1tem to buy 1n a short amount of time Example simulation results 146.

(e.g., by using recommendations systems such as recom-

mending to the user the most purchased item similar to Technology Work project Performance
his/her desired item, etc.). In another example, the work stack 114 132 scenario value 148
project 132 may be the process of users of an orgamization 65 Technology First SCEnario 90% 148-12
to successiully login mto their account. In another example, stack 114-1 132-1

the work project 132 may be the process of users of an
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TABLE 1-continued

Example simulation results 146.

Technology Work project Performance
stack 114 132 scenario value 148
Technology First scenario 80% 14%-1b
stack 114-2 132-1

TABLE 1 described here 1s illustrative only and 1s not
meant to limit the scope of the invention or its embodiments.
As 1llustrated n TABLE 1, the simulation engine 108
determines that a performance value 148-/a of the first
technology stack 114-1 performing the work project sce-
nario 132-1 1s 90%, which means 90% of 100,000 clients
(90,000 clients) were able to successiully login into their
accounts on the organization website and view their latest
report 1n 10 minutes. The simulation engine 108 also deter-
mines that a performance value 148-16 for the second
technology stack 114-2 performing the work project sce-
nario 132-1 1s 80%, which means 80% of 100,000 clients
(80,000 clients) were able to successtully login into their
accounts on the organization website and view their latest
report in 10 minutes. Thus, based on these simulation results
146, the simulation engine 108 determines that the first
technology stack 114-1 has the highest performance value
148 among the simulated technology stacks 114. Other
examples of operations of the simulation engine 108 1is
described 1n conjunction with the operational flow illustrated
in FIG. 2.

Deployment Engine

Deployment engine 110 may be implemented using soft-
ware 1structions 136 executed by the processor 120, and 1s
configured to select a technology stack 114 from among the
simulated technology stacks 114 which has the higher per-
formance values 148 and above a performance threshold
value 138, and deploy 1t in the software application 116.

In a case where none of the simulated technology stacks
114 have a performance value 148 that 1s higher than the
performance threshold value 138, the technology stack gen-
cration engine 104 may be triggered to adapt or calibrate the
simulated technology stacks 114 changing one or more
technology stack components 140 used in the simulated
technology stacks 114. Then, the simulation engine 108 may
rerun the work project 132 on the new set of technology
stacks 114 until at least one of simulated technology stacks
114 have a performance value 148 higher than the perfor-
mance threshold value 138. More details about the opera-
tions of the deployment engine 110 selecting a technology
stack 114 1s described 1n conjunction with the operational
flow 1illustrated 1n FIG. 2.

Rerouting Engine

Rerouting engine 112 may be implemented using software
istructions 136 executed by the processor 120, and 1s
configured to monitor a deployed technology stack 114-1.
The rerouting engine 112 stores the performance value 148
of the deployed technology stack 114-1 performing work
project 132 scenarios 1n heuristics 142.

In some embodiments, 11 the performance value 148 of the
deployed technology stack 114-1 1s no longer the highest
among the simulated technology stacks 114 and/or no longer
higher than the performance threshold value 138 (stored in
the heuristics 142), the rerouting engine 112 may calibrate
the deployed technology stack 114-1 by replacing at least
one technology stack component 140 (i.e., application serv-
ers 140-1 and/or web servers 140-2) in the deployed tech-
nology stack 114-1 until its performance value 148 again
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becomes the highest among the simulated technology stacks
114 and higher than the performance threshold value 138.

In some embodiments, 1f the performance value 148 of the
deployed technology stack 114-1 1s no longer the highest
among the simulated technology stacks 114 and/or no longer
higher than the performance threshold value 138 (stored in
the heuristics 142), the rerouting engine 112 may reroute the
currently deployed technology stack 114-1 and deploy
another simulated technology stack 114 which now has the
highest performance value 148 and its performance value
148 1s higher than the performance threshold value 138.

The rerouting engine 112 operates based on the recorded
operations of the deployed technology stack 114-1 and other
simulated technology stacks 114 stored 1n the heuristics 142
and rules and guidelines stored in policy definitions 144.
More details of the operations of the rerouting engine 112
are described 1n conjunction with the operational flow
illustrated 1n FIG. 2.

In operation, the computing device 102 receives a request
from the user (e.g., via a user interface) to generate and
determine a technology stack 114 that 1s able to perform the
work project 132 with a performance value 148 that is the
highest among other technology stacks 114 and higher than
the performance threshold value 138 (e.g., 85%) set by the
user. The processor 120 may evaluate the work project 132
based at least 1n part upon a set of characteristics 134 of the
work project 132 that are used to indicate requirements
needed to perform the work project 132 by the software
application 116 in the computing device 102. The set of
characteristics 134 may include a software application 116
performance, an application server 140-1 performance, a
webserver 140-2 performance, etc. The characteristics 134
may include a set of requirements and capabilities of the
computing device 102, technology stack 114, and software
application 116 to perform the work project 132. The
technology stack generation engine 104 generates the tech-
nology stacks 114 by implementing different combinations
of technology stack components 140 (i.e., the application
servers 140-1 and webservers 140-2). The work project
scenarios generation engine 106 generates different work
project 132 scenarios 1n order to test the generated technol-
ogy stacks 114 to perform the work project 132 with
different scenarios. Then, the simulation engine 108 simu-
lates the technology stacks 114 performing the work project
132. In some embodiments, the simulation engine 108 may
simulate the technology stacks 114 performing the work
projects 132 1n different scenarios generated by the work
project scenarios generation engine 106. Based on the simu-
lation results 146, the simulation engine 108 determines a
performance value 148 of each technology stack 114, cor-
responding to their success rate i performing the work
project 132. The simulation engine 108, then, i1dentifies a
first technology stack 114-1 that has the highest performance
value 147 from among the simulated technology stacks 114
and above the performance threshold value 138. The deploy-
ment engine 110 deploys the first technology stack 114-1 1n
the software application 116 to perform the work project
132.

FIG. 2 illustrates a flow chart of a method 200 for
determining a technology stack 114 to perform a work
project 132. One or more of steps 202-220 of the method 200
may be implemented, at least in part, 1n the form of software
instructions 136 stored on non-transitory, tangible, machine-
readable media (e.g., memory 130) that when run by one or
more processors (e.g., processor 120) may cause the one or
more processors to perform steps 202-220. In some embodi-
ments, method 200 may be performed on system 100
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including computing device 102, technology stack genera-
tion engine 104, work project scenarios generation engine
106, simulation engine 108, deployment engine 110, and
rerouting engine 112. Aspects of the steps 202-220 of the
method 200 have been covered 1n the description for FIG. 1;
and additional aspects are provided below.

The method 200 begins at step 202 where the computing
device 102 receives a request from the user (e.g., via a user
interface) to generate and determine a technology stack 114
that 1s able to perform the work project 132 with a perfor-
mance value 148 that 1s the highest among technology stacks
114 and higher than the performance threshold value 138.

The work project 132 may be user-intensive (e.g.,
includes a large number of users). For example, in the
organization which provides e-commerce services to 1ts
clients by the software application 116 on its website, the
work project 132 may be providing 100,000 clients to login
to their accounts 1n a given period (e.g., 10 minutes). The
work project 132 may be processing intensive (€.g., requires
a large amount of processing capabilities). For example, 1n
an organization which provides e-commerce services to 1ts
clients by the software application 116 on its website, the
work project 132 may be providing 10,000 clients to transier
a large amount of payments to another client’s account 1n a
given period (e.g., 10 minutes). The work project 132 may
be reporting intensive (e.g., requires fast and reliable access
to account information e.g., reports for each user), etc. For
example, in the organmization which provides e-commerce
services to 1ts clients by the software application 116 on its
website, the work project 132 may be providing 10,000
clients to view and/or download their latest report 1n a given
period (e.g., 10 minutes). The work project 132 may be any
combination of the examples mentioned above. For
example, the work project 132 may be providing a large
number of clients (e.g., 100,000) to login to their account,
viewing, and/or downloading their latest report 1n a given
period (e.g., 10 minutes).

In step 204, the processor 120 evaluates the work project
132 based on its characteristics 134, the computing device
102, and software application 116 i order to determine the
requirements and capabilities needed by a technology stack
114 to be able to perform the work project 132 successiully.
For example, depending on the work project 132 (e.g.,
whether the work project 132 1s user-intensive, processing-
intensive, reporting-intensive, etc.), the characteristics 134,
the computing device 102, and software application 116, a
technology stack 114 that would be able to perform the work
project 132 may require different processing capabilities
(e.g., speed, etc.), different memory capabilities (e.g., stor-
age size, etc.), diflerent application servers 140-1 technolo-
gies (e.g., Oracle Weblogic, IBM Websphere, Apache Tom-
cat, etc.), different webserver 140-2 technologies (e.g.,
Microsoit I1IS, Apache, Sun java system webserver, etc.), etc.
In this step, the work project scenarios generation engine
106 generates diflerent scenarios of the work project 132 as
described 1n FIG. 1.

The characteristics 134 may include performance 1ndica-
tors that specily the processing capabilities of the computing
device 102 and performance requirements from the software
application 116 needed to perform the work project 132. In
some examples, the characteristics 134 may include proces-
sor capabilities of the computing device 102, such as CPU
utilization, CPU usage, CPU bus size, CPU cache memory,
s1ze, number of cores of the CPU, etc. In some examples, the
characteristics 134 may include memory capabilities of the
computing device 102, such as available storage, total
storage, memory bus size, memory speed, address space of
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the CPU that are currently resident in physical memory (1.¢.
working sets), an amount of memory that the CPU execut-
able has asked for to perform the work project 132 (i.e.,
private bytes), etc. In some examples, the characteristics 134
may 1nclude disk usage of the computing device 102, such
as an average disk queue length, an average disk read queue
length, an average disk write queue length, an average disk
read per second, an average disk transfer per second, a disk
reads per second, disk writes per second, etc. In some
examples, the characteristics 132 may 1nclude network capa-
bilities of the computing device 102, such as network
latency, network round trip (amount of time 1t takes for the
software application 116 to send a request and receive a
reply from a server to perform the work project 132). In
some examples, the characteristics 134 may include perfor-
mance capabilities and requirements of the soitware appli-
cation 116, such as a number of users successiully accessed
and connected to the software application 116, hits per
second (1.e., a number of times the work project 132 has
been sent to a server to process per second), errors per
second (e.g., amount of times users were unable to access or
connect to the software application 116), throughput per
second (1.e., a number of requests that are successtully
executed/serviced), user satisfaction score (e.g., an average
satisfaction scores taken from users via a survey), availabil-
ity (e.g., a time duration that the software application 116
has remained accessible to users), etc. In some examples, the
characteristics 134 may include webservers 140-2 perfor-
mance capabilities and requirements, such as response time
for opening a web page (1.e., a time 1t takes to perform an
“HTTP get” request on the webpage, e.g., when a user tries
to open a webpage ol the orgamization to access his/her
account), a page load time (i.e., a time 1t takes for a webpage
to load 1n 1ts entirety), a garbage collection (e.g., an auto-
matic memory management 1n which the memory occupied
by objects that no longer are 1 use by the software appli-
cation 116 1s reclaimed), etc.

In step 206, the technology stack generation engine 104
generates the technology stacks 114 by combining an appli-
cation server 140-1 and a webserver 140-2 from the tech-
nology stack components 140 as described in FIG. 1.

One of the building blocks of the technology stacks 114
1s application servers 140-1. The application servers 140-1
may include or be provided with a software code used to
develop the software application 116 and to run the devel-
oped software application 116. Another building block of the
technology stacks 114 1s webservers 140-2. The webservers
140-2 may include or be provided with a software code
and/or hardware configured to run the software application
116 to perform the work project 132 on the world wide web.
The webservers 140-2 may include several parts that control
how the users access files hosted on the hardware side of the
webservers 140-2. The primary function of the webservers
140-2 may be to store, process, and deliver web pages to the
users. The webservers 140-2 includes a software code (e.g.,
HTTP server) that understands web addresses and HTTP
protocols (i.e., the protocols a typical browser uses to view
webpages). This software code can be accessed through
domain names of websites (e.g., bankofamerica.com). The
webservers 140-2 may also include one or more servers that
store the software side of the webservers 140-2 and the
website component files of the webserver 140-2 (e.g. HIML
documents, images, cascading style sheets (CSS), JavaScript
files, etc.). The hardware side of the web servers 140-2 is
connected to the iternet and supports data transfer with
other devices connected to the internet.
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Whenever a user needs a file that 1s hosted on the
hardware side of a webserver 140-2, the user requests the file
via HITP on a browser. When the request reaches the
correct hardware side of the webserver 140-2, the software
side of the webserver 140-2 accepts the user’s request, {inds
the requested file (1if 1t doesn’t then a 404 response 1s
returned), and sends 1t back to the user. For example, for the
organization that provides e-commerce services to 1ts users,
when a user wishes to view and/or download his/her report,
the user may request to view and/or download his/her report
via software application 116 on the website of the organi-
zation. The webserver 140-2 of the software application 116
sends the user’s request to a server that stores the report of
the user, finds the report, and send 1t back to software
application 116 to be viewed and/or downloaded.

In step 208, the simulation engine 108 simulates the
generated technology stacks 114 performing the work proj-
ect 132. In some embodiments, the simulation engine 108
may simulate the technology stacks 114 performing the
work projects 132 in different scenarios generated by the
work project scenarios generation engine 106. In this pro-
cess, the simulation process may take as long as the duration
of the work project 132. For example, if the work project
132 1s to have 10,000 users access their accounts on the
software application 116 of the organization and download
their report 1n 10 minutes, the simulation process for this
particular example may take 10 minutes.

In step 210, the simulation engine 108 determines a
performance value 148 of each simulated technology stack
114 and generates the simulation results 146. For example,
consider that the technology stack generation engine 104 has
generated the first technology stack 114-1 and the second
technology stack 114-2. Also, consider that the work project
scenarios generation engine 106 has generated a first work
project scenario 132-1 1n which 100,000 clients are logging,
into their accounts on the website of the orgamization and
viewing their latest report 1n 10 minutes, and a second work
project scenario 132-2 in which 100,000 clients are logging
into their accounts and viewing their latest report i 60
minutes.

Once the simulation process 1s completed, the simulation
engine 108 determines a performance value 148-/a of the
first technology stack 114-1 performing the first work proj-
ect scenario 132-1 and a performance value 148-2a of the
first technology stack 114-1 performing the second work
project scenario 132-2. The simulation engine 108 also
determines a performance value 148-15 of the second tech-
nology stack 114-2 performing the first work project sce-
nario 132-1 and a performance value 148-2b6 of the second
technology stack 114-2 performing the second work project
scenario 132-2. In this particular example, the simulation
results 146 may be represented by TABLE 2 1illustrated
below:

TABLE 2

Example simulation results 146.

Technology Work project Performance
stack 114 132 scenario value 148
Technology First scenario 85% 148-1a
stack 114-1 132-1
Second scenario 90% 148-2a
132-2
Technology First scenario 80% 14%-1b
stack 114-2 132-1
Second scenario 83% 14%-2b
132-2

TABLE 2 described here i1s illustrative only and 1s not
meant to limit the scope of the invention or its embodiments.
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As 1llustrated in TABLE 2, the performance value 148-/a of
the first technology stack 114-1 1s 85%, which means 85%
of 100,000 clients (85,000 clients) were able to successiully
login into their accounts on the organization website and
view their latest report in 10 minutes. The performance
value 148-2a of the first technology stack 114-1 1s 90%,
which means 90% of 100,000 clients (90,000 clients) were
able to successtully login 1nto their accounts on the organi-
zation website and view their latest report 1n 60 minutes. The
performance value 148-15 of the second technology stack
114-2 15 80%, which means 80% of 100,000 clients (80,000
clients) were able to successtully login into their accounts on
the organization website and view their latest report in 10
minutes. The performance value 148-26 of the second
technology stack 114-2 1s 83%, which means 83% of 100,
000 clients (83,000 clients) were able to successiully login
into their accounts on the orgamzation website and view
their latest report 1n 60 minutes. In this particular example,
the stimulation engine 108 determines that the first technol-
ogy stack 114-1 has a higher performance value 148 among
the simulated technology stacks 114.

In some embodiments, the performance value 148 may
correspond to different characteristics 134. For example,
performance value 148 may correspond to the average page
load time (where a performance value 148 of a technology
stack 114 may be based on how fast 1t can load the page 1n
its entirety), the throughput (where a performance value 148
ol a technology stack 114 may be based on the number of
requests that are successtully executed/serviced), the user
satisfaction score (where a performance value 148 of a
technology stack 114 may be based on the satisfaction scores
from the users), etc. as described in FIG. 1.

In step 212, the deployment engine 110 determines the
technology stack 114 with a performance value 148 that 1s
the highest among the simulated technology stacks 114 and
above the performance threshold value 138. In an embodi-
ment that the simulation engine 110 has simulated the
technology stacks 114 performing the work project 132 with
different scenarios, the deployment engine 110 may select a
technology stack 114 with a performance value 148 that 1s
the highest among the simulated technology stacks 114 and
above the performance threshold value 138 when the tech-
nology stack 114 1s performing different work project 132
scenarios compared to other simulated technology stacks
114 performing corresponding different work project 132
scenarios.

For example, in the TABLE 2, the deployment engine 110
compares the performance value 148-1a of the first tech-
nology stack 114-1 with the performance value 148-1b6 of
the second technology stack 114-2; and compares the per-
formance value 148-2a of the first technology stack 114-1
with the performance value 148-2b of the second technology
stack 114-2. For this particular example assume that the
performance threshold value 138 1s 84% set by the user. In
this particular example, the first technology stack 114-1 has
the highest performance values 148-/a and 148-2a compared
to performance values 148-16 and 148-26 of the second
technology stack 114-2; and the performance values 148-la
and 148-2a are both above the performance threshold value
138. Also, the performance value 148-256 1s lower than the
performance threshold value 138. Thus, the deployment
engine 110 selects the first technology stack 114-1 to be
deployed on the software application 116.

In some embodiments, 1f none of the simulated technol-
ogy stacks 114 have the highest performance values 148 1n
all different work project 132 scenarios and/or above the
performance threshold value 138, the technology stack gen-
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cration engine 104 may be triggered to generate other
technology stacks 114 by changing at least one component
from the simulated technology stacks 114 with a component
from the technology stack components 140.

In some embodiments, the performance threshold value
138 may be set diflerently based on different work project
132 scenarios. For example, a user-intensive work project
132 scenario may be associated with a {first performance
threshold value 138 that may be lower compared to a second
performance threshold value 138 for a non-user-intensive
work project 132 scenario. In another example, a third
performance threshold value 138 for a processing-intensive
work project 132 scenario may be diflerent compared to a
fourth performance threshold value 138 for a reporting
intensive work project 132 scenario.

In some embodiments, the simulation engine 108 may
take the average of the performance values 148 of each
simulated technology stack 114 performing the work project
132 scenarios and compare their average performance val-
ues 148 with each other and with the performance threshold
value 138. In this approach, 11 the technology stack genera-
tion engine 104 1s unable to generate a technology stack 114
with the highest performance value 148 compared to other
technology stacks 114 and above the performance threshold
value 138 (e.g., because the work project 132 has stringent
characteristics 134), the simulation engine 108 may still be
able to provide a technology stack 114 that 1s the best
available option to be deployed on the software application
116.

In step 214, the deployment engine 110 deploys the
selected technology stack 114-1 on the software application
116 to perform the work project 132 and/or any incoming
scenarios that may occur as the users access the software
application 116 1 a real-time environment. Here, the
selected technology stack 114-1 goes 1nto production where
the technology stack 114-1 1s implemented in the develop-
ment of the software application 116 and the users may
access the software application 116 (e.g., from the website
of the organization) to access their accounts, request ser-
vices, view their reports, download their reports, etc. The
deployment engine 110 may record the performance values
148 of the deployed technology stack 114-1, as 1t runs the
incoming scenarios from the users and stores their pertor-
mance values 148 associated with the incoming scenarios in
heuristics 142.

The heunistics 142 may include or be provided with a
repository in which all the mcoming scenarios, their out-
comes, and the performance values 148 of the deployed
technology stack 114-1 are stored. For example, a first
incoming scenario saved in the heuristics 142 may be that
from 1 um to 1:05 pm on Jan. 1, 2020, 10,000 users
attempted to login into their account and 3500 users were not
able to log 1n, thus, the performance value 148 of the
deployed technology stack 114-1 for performing this incom-
ing scenario 1s 95%. In another example, a second incoming
scenario saved in the heuristics 142 may be that from 1:30
pm to 1:35 pm on Jan. 1, 2020, the number of users
increased to 15,000 attempting to login into their account
and downloading their report and 1000 user were not able to
download their report, leading to a performance value 148 of
93.3%.

In some embodiments, the simulation engine 108 may
also have the generated technology stacks 114 to perform the
incoming scenarios (via an oflline-simulation) 1n order to
evaluate their performance values 148 simulating the incom-
ing scenarios. In some embodiments, the simulation engine
108 may have the generated technology stacks 114 to run the
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incoming scenarios (via an oflline-simulation) as they occur
such that as the users access the software application 116
and/or the simulation engine 108 may have the generated
technology stacks 114 to run the incoming scenarios in
real-time. In some embodiments, the simulation engine 108
may have the generated technology stacks 114 to run the
incoming scenarios (via an oilline-simulation) after they are
performed by the deployed technology stack 114-2 and
stored 1n the heuristics 142. The simulation engine 108 may
store the performance values 148 of the generated technol-
ogy stacks 114 simulating each incoming scenario (oflline)
and their outcomes 1n the heuristics 142.

In step 216, the rerouting engine 112 monitors the soft-
ware application 116 including the deployed technology
stack 114-1 performing the work project 132 and any
incoming scenarios from the users. The rerouting engine 112
also monitors the other generated technology stacks 114
performing the work project 132 and any incoming sce-
narios ifrom the users.

In step, 218, the rerouting engine 112 determines whether
the performance value 148 of the deployed technology stack
114-1 1s still the lighest among all generated technology
stacks 114 and above the performance threshold value 138.

If the performance value 148 of the deployed technology
stack 114-1 1s still the highest among the simulated tech-
nology stacks 114 and above the performance threshold
value 138, the method 200 returns to step 216 where the
rerouting engine 112 keeps momitoring the software appli-
cation 116 including the deployed technology stack 114-1
and other generated technology stacks 114 performing the
work project 132 and any incoming scenarios from the users.

If, however, the performance value 148 of the deployed
technology stack 114-1 1s no longer the highest and/or below
the performance threshold value 138, the method 200 pro-
ceeds to step 220.

In step 220, the rerouting engine 112 changes at least one
of the components of the deployed technology stack 114-1
with another component from the available technology stack
components 140 (or calibrates the deployed technology
stack 114-1) until 1ts performance value 148 become the
highest among the simulated technology stacks 114 and
above the performance threshold value 138. The deployment
engine 110 determines whether to keep, calibrate, or change
the deployed technology stack 114-1 based on the policy
definitions 144. The policy definitions 144 are a set of rules
and guidelines set by the user to configure the rerouting
engine 112 what should be done in different situations.
Examples of the policy definitions 144 are described 1n
conjunction with different embodiments of the operational

flow of the system 100 and method 200 1llustrated in FIGS.
3-5.

FIG. 3 illustrates a first embodiment of the operational
flow of the system 100. In one embodiment, 1f the perfor-
mance value 148 of the deployed technology stack 114-1 1s
no longer the highest and/or below the performance thresh-
old value 138, based on the policy definitions 144, the
rerouting engine 112 may facilitate calibrating the deployed
technology stack 114-1 by changing at least one of its
components (1.., the application server 140-/a and/or the
webserver 140-2a) with another component from the avail-
able technology stack components 140.

For example, 11 the performance value 148 of the
deployed technology stack 114 becomes 5% lower than the
second technology stack 114-2 (that used to have the second
highest performance value 148) and/or goes below the
performance threshold value 138 by 1%, the policy defini-
tions 144 may include a guideline that the rerouting engine
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112 to change at least one of the deployed technology stack
114 components (or calibrate 1t) until 1ts performance value
148 increases at least by 5%. If, for example, after changing
10 technology stack components 140, the performance value
148 of the deployed technology stack 114 did not increase by
5%, change the deployed technology stack 114-1 (e.g., with
the second technology stack 114-2).

In another example, 1f the performance value 148 of the
deployed technology stack 114 becomes 10% lower than the
second technology stack 114-2 (that used to have the second
highest performance value 148) and/or goes below the
performance threshold value 138 by 8%, the policy defini-
tions 144 may include a guideline that the rerouting engine
112 to change at least one of the deployed technology stack
114 components (or calibrate 1t) until 1ts performance value
148 increases at least by 10%. I, for example, after chang-
ing 10 technology stack components 140, the performance
value 148 of the deployed technology stack 114 did not
increase by 10%, change the deployed technology stack
114-1 (e.g., with the second technology stack 114-2).

In another example, 1f the performance value 148 of the
deployed technology stack 114 becomes 10% lower than the
second technology stack 114-2 (that used to have the second
highest performance value 148) but still above the perfor-
mance threshold value 138, the policy defimtions 144 may
include a guideline that i1t 1s not necessary to change the
deployed technology stack 114.

FIG. 4 1llustrates a second embodiment of the operational
flow of the system 100. In some embodiments where the
work project 132 and/or characteristics 134 i1s changed
and/or updated (e.g., 11 a new function 1s added to the work
project 132, a new requirement 1s added to the characteris-
tics 134, etc.), the deployment engine 110 may determine
that the deployed technology stack 114 may need to be
updated. Therefore, the method 200 may return to step 204
where the processor 120 assesses the new work project 132
with the new characteristics 134.

FIG. 5 illustrates a third embodiment of the operational
flow of the system 100. In some embodiments where the
technology stack components 140 1s changed and/or
updated, such as when a new technology stack components
140 1s added to the collection of the technology stack
components 140 already present 1n the memory 130 (e.g.,
when a new application server 140-1 and/or a new web-
server 140-2 becomes available 1n the market), the deploy-
ment engine 110 may determine that the deployed technol-
ogy stack 114 may need to be updated. Therefore, the
method 200 may return to step 206 where the technology
stack generation engine 104 generates a new set of technol-
ogy stacks 114 with the newly added technology stack
components 140.

While several embodiments have been provided in the
present disclosure, 1t should be understood that the disclosed
systems and methods might be embodied 1n many other
specific forms without departing from the spirit or scope of
the present disclosure. The present examples are to be
considered as 1llustrative and not restrictive, and the inten-
tion 1s not to be limited to the details given herein. For
example, the various elements or components may be com-
bined or integrated 1n another system or certain features may
be omitted, or not implemented.

In addition, techniques, systems, subsystems, and meth-
ods described and illustrated 1n the various embodiments as
discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without
departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or
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communicating with each other may be indirectly coupled or
communicating through some interface, device, or interme-
diate component whether electrically, mechanically, or oth-
erwise. Other examples of changes, substitutions, and altera-
tions are ascertainable by one skilled 1n the art and could be
made without departing from the spirit and scope disclosed
herein.

To aid the Patent Office, and any readers of any patent
issued on this application in interpreting the claims

appended hereto, applicants note that they do not intend any
of the appended claims to invoke 35 U.S.C. § 112(1) as 1t

exists on the date of filing hereof unless the words “means
for” or “step for” are explicitly used 1n the particular claim.

The mvention claimed 1s:

1. A system for determining a technology stack 1n a
soltware application to perform a work project, the system
comprising;

a memory operable to store the work project; and

a processor operably coupled to the memory, configured

to:

receive the work project;

evaluate the work project based at least 1n part upon a
set of characteristics of the work project, wherein the
set of characteristics comprises a software applica-
tion performance and a webserver performance;

generate a plurality of technology stacks by implement-
ing different combinations of technology stack com-
ponents, wherein the technology stack components
comprise application servers and webservers,;

simulate each technology stack performing the work
project;

evaluate a performance of each technology stack based
at least 1 part upon the simulation results;

identify a first technology stack performing at a level
higher than a performance threshold and at a highest
performance level among the plurality of technology
stacks; and

deploy the first technology stack in the software appli-
cation to perform the work project.

2. The system of claim 1, wherein the system 1s further
configured to:

determine heuristics of the performance of the deployed

first technology stack based on a behavior of the
deployed first technology stack performing the work
project in a period of time set by the user;

determine whether the performance of the deployed first

technology stack i1s no longer the highest performance
level or has gone below the performance threshold
based on the heuristics of the performance of the
deployed first technology stack; and

modity the deployed first technology stack 1n response to

a determination that the performance of the deployed
first technology stack 1s no longer the highest perfor-
mance levelor gone below the performance threshold.

3. The system of claim 2, wherein modifying the deployed
first technology stack comprises:

identifying a first component from among the technology

stack components; and

replacing a component 1n the deployed first technology

stack with the first component until the performance of
the deployed first technology stack becomes the highest
performance level from among the plurality of tech-
nology stacks and above the performance threshold.

4. The system of claim 1, wherein the system 1s further
configured to:
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determine whether the performance of the deployed first
technology stack 1s no longer the highest performance
level or has gone below the performance threshold;
in response to a determination that the performance 1s no
longer the highest performance level or has gone below
the performance threshold:
identily a second technology stack having thehighest
performance level from among the plurality of tech-
nology stacks and above the performance threshold;
and
deploy the second technology stack in the software
application.

5. The system of claim 1, wherein the system 1s further
configured to:

determine whether one or more of the set of characteris-

tics of the work project are changed;

in response to a determination that one or more of the set

of characteristics of the work project are changed:

re-simulate each technology stack performing the work
project with the changed set of characteristics;

evaluate a performance of each technology stack based
at least 1n part upon the re-simulation results;

identify a third technology stack performing at a level
higher than a performance threshold and at a highest
performance level among the plurality of technology
stacks; and

deploy the third technology stack 1n the software appli-
cation.

6. The system of claim 1, wherein the system 1s further
configured to:

determine whether one or more components 1n the tech-

nology stack components are changed;

in response to a determination that one or more compo-

nents 1n the technology stack components are changed:

generate a second plurality of technology stacks by
implementing different combinations of the changed
technology stack components;

re-simulate each technology stack performing the work
project;

evaluate a performance of each technology stack based
at least 1n part upon the re-simulation results;

identify a fourth technology stack performing at a level
higher than a performane threshold and at a highest
performance level among the plurality of technology
stacks; and

deploy the fourth technology stack in the software
application.

7. The system of claim 1, wherein simulating each tech-
nology stack to perform the work project comprises:

generating different scenarios of the work project by

varying load conditions of the work project, wherein
the load conditions of the work project comprise a
number of users accessing the software application 1n a
period of time and a period of time 1n which the work
project 1s performed;

performing the different scenarios of the work project on

cach technology stack; and

comparing a performance of each technology stack per-

forming the different scenarios of the work project with
cach of the technology stacks performing correspond-
ing different scenarios of the work project.

8. The system of claim 7, wherein identifying the first
technology stack having the highest performance level com-
Prises:

determining that the first technology stack has the highest

performance level from among the plurality of tech-
nology stacks and above the performance threshold
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when the first technology stack 1s performing the
different scenarios of the work project compared to
cach of other technology stacks performing corre-
sponding different scenarios of the work project.
9. A method for determining a technology stack 1n a
soltware application to perform a work project, the method
comprising;
recerving the work project;
evaluating the work project based at least 1n part upon a
set of characteristics of the work project, wherein the
set of characteristics comprises a soltware application
performance and a webserver performance;

generating a plurality of technology stacks by implement-
ing different combinations of technology stack compo-
nents, wherein the technology stack components com-
prise application servers and webservers;

simulating each technology stack performing the work

project;

identifying a first technology stack performing at a level

higher than a performance threshold and at a highest
performance level among the plurality of technology
stacks:; and

deploying the first technology stack in the software appli-

cation to perform the work project.
10. The method of claim 9, wherein the method further
COmprises:
determiming heuristics of the performance of the deployed
first technology stack based on a behavior of the
deployed first technology stack performing the work
project 1n a period of time set by the user;

determining whether the performance of the deployed first
technology stack i1s no longer the highest performance
level or has gone below the performance threshold
based on the heuristics of the performance of the
deployed first technology stack; and

moditying the deployed first technology stack in response

to a determination that the performance of the deployed
first technology stack 1s no longer the highest pertor-
mance level or gone below the performance threshold.

11. The method of claim 10, wherein moditying the
deployed first technology stack comprises:

identifying a first component from among the technology

stack components; and

replacing a component in the deployed first technology

stack with the first component until the performance of
the deployed first technology stack becomes the highest
performance level from among the plurality of tech-
nology stacks and above the performance threshold
value.

12. The method of claim 9, wherein the method further
COmprises:

determining whether the performance of the deployed first

technology stack 1s no longer the highest performance

level or has gone below the performance threshold;

in response to a determination that the performance 1s no

longer the highest performance level or has gone below

the performance threshold:

identifying a second technology stack having the high-
est performance level from among the plurality of
technology stacks and above the performance thresh-
old; and

deploying the second technology stack in the software
application.

13. The method of claim 9, wherein the method further
COmprises:

determining whether one or more of the set of character-

1stics of the work project are changed;
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in response to a determination that one or more of the set

of characteristics of the work project are changed:

re-simulating each technology stack performing the
work project with the changed set of characteristics;

evaluating a performance of each technology stack
based at least 1n part upon the re-simulation results;

identifying a third technology stack performing at a
level higher than a performance threshold and at a
highest performance level among the plurality of
technology stacks; and

deploying the third technology stack in the software
application.

14. The method of claim 9, wherein the method further
COmprises:

determining whether one or more components in the

technology stack components are changed;

in response to a determination that one or more compo-

nents 1n the technology stack components are changed:

generating a second plurality of technology stacks by
implementing different combinations of the changed
technology stack components;

re-simulating each technology stack performing the
work project;

cvaluating a performance of each technology stack
based at least i part upon the re-simulation results;

identifying a fourth technology stack performing at a
level higher than a performane threshold and at a
highest performance level among the plurality of
technology stacks; and

deploying the fourth technology stack in the software
application.

15. The method of claim 9, wherein simulating each
technology stack to perform the work project comprises:

generating different scenarios of the work project by

varying load conditions of the work project, wherein
the load conditions of the work project comprise a
number of users accessing the software application 1n a
period of time and a period of time 1n which the work
project 1s performed;

performing the different scenarios of the work project on

cach technology stack; and

comparing a performance of each technology stack per-

forming the different scenarios of the work project with
cach of other technology stacks performing corre-
sponding different scenarios of the work project.

16. The method of claim 15, wherein 1dentifying the first
technology stack having the highest performance level com-
Prises:

determining that the first technology stack has the highest

performance level from among the plurality of tech-
nology stacks and above the performance threshold
when the first technology stack 1s performing the
different scenarios of the work project compared to
cach of other technology stacks performing corre-
sponding diflerent scenarios of the work project.

17. A non-transitory computer-readable medium that
stores executable instructions, that when executed by a
processor, causes the processor to:
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receive a work project;
evaluate the work project based at least 1n part upon a set
of characteristics of the work project, wherein the set of
characteristics comprises a software application perfor-
mance and a webserver performance;
generate a plurality of technology stacks by implementing,
different combinations of technology stack compo-
nents, wherein the technology stack components com-
prise application servers and webservers;
simulate each technology stack performing the work
project;
identily a first technology stack performing at a level
higher than a performance threshold and at a highest
performance level among the plurality of technology
stacks; and
deploy the first technology stack in the software applica-
tion to perform the work project.
18. The non-transitory computer-readable medium of
claim 17, wherein the processor 1s further configured to:
determine heuristics of the performance of the deployed
first technology stack based on a behavior of the
deployed first technology stack performing the work
project 1n a period of time set by the user;
determine whether the performance of the deployed first
technology stack 1s no longer the highest performance
level or has gone below the performance threshold
based on the heuristics of the performance of the
deployed first technology stack; and
modity the deployed first technology stack 1n response to
a determination that the performance of the deployed
first technology stack 1s no longer the highest perfor-
mance level or gone below the performance threshold.
19. The non-transitory computer-readable medium of
claim 18, wherein moditying the deployed first technology
stack comprises:
identifying a first component from among the technology
stack components; and
replacing a component in the deployed first technology
stack with the first component until the performance of
the deployed first technology stack becomes the highest
performance level from among the plurality of tech-
nology stacks and above the performance threshold
value.
20. The non-transitory computer-readable medium of
claim 17, wherein the processor 1s further configured to:
determine whether the performance of the deployed first
technology stack 1s no longer the highest performance
level or has gone below the performance threshold;
in responses to a determination that the performance 1s no
longer the highest performance level or has gone below
the performance threshold:
identily a second technology stack having the highest
performance level from among the plurality of tech-
nology stacks and above the performance threshold;
and
deploy the second technology stack in the software
application.




	Front Page
	Drawings
	Specification
	Claims

